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ABSTRACT: 

PROBLEM TO BE SOLVED: To simplify the constitution of a surf ar:e 
r^nouatic! wave filter which constructs a hranchi ng filter and to secure 
the desired characteristic of the branrh-i ng filter. 

SOLUTION: A 1st filter part where a 1st low band-pass filter LI which 
transmits an optional 1st frequency signal is connected in series to a 
1st band- pass filter Fl is connected in parallel to a 2nd filter part 
where a 2nd low band-pass filter L2 which transmits a 2nd frequency 
signal different from the 1st frequency signal is connected in series 
to a 2nd band-pass filter F2 via a common signal terminal TO having 
one of its both ends used in common. A surface anonRtin wave resonator 
consists of the 1st and 2nd filters Fl and F2 which are connected to 
each other in a ladder shape, and a surface anoustir; wave filter 
consists of plural surf ace arnnst-in wave resonators. Then a branching 
filter consists of such a surface acnufitic wave filter. The 1st and 
2nd filters LI and L2 consist of the inductors and capaci tors of the 
concentrated constant types respectively. 
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[11^81 mm&mm.y^fi'if'ummimi.. 



1 



ii^i<o^»3gni^i:M5rsiS2co^3aga^^*iija ss. 

siirs®2<offi«iiijSJj>«SL2tm2co^is^«j8F2 [11^91 m&^mmiy^f\^^m.mmt. 

tmmizim$nj::m2^imbi. -ssi&^fts dome**, a i tc u imisaLt:A i -c uig<o±a{ 

2<^«^«S*»«^Mtcg!g;$*i^1gjR<^e^Mjft IB<0±a{fc:A l -CuJB^ffigL^3JiflBfC*5ii: 

miS^imm2<Dismm6imi:m^i,msL^-r ikmm&-ttmmiiy ^n^-^nj^^^t . mist 

[if^3] misiimni2mmhm&(¥i. mmi2\ mmmm}izmL^ivn:mnm=f- 

<zm^w^^ixtimmffmsmmm^mi.h ^nLxi^p^mrt^ht^bimLb-rtm^i ot 

immA ] fnein i &t/m2^>{sii^;b»is ( l [it^ 1 3 1 BiEmistteui-e. miss, 1 Ai^ig2 

zn2-:></)fm^-rJ^'^-!f<^nch'>xmimm.m^ 30 my^i'9im.^\zfmw^xof,zsm:^ixhzb 

yj'^bift.m^^iihZb^'mLb-rhm^lXM [If*ai4l BaElllBaei*#*;^''^--Ci!o:tc: 

2£««oiH8[S. biimib-f-hm^ioiizsmuftmrn. 

u L2 ) 3&«^nmiJ'^*< b t> 2o<0^+yt5^^' [0001] 

jiia-?)«|gL2S-«li!trsi-:xo=^f^>''?v^'t3if9ei'fl: [0 00 21 

i':>m^f^i^^iizii^xm^^tit:ibi:mi 40 [fi!*ios«i iSi^. /j-^Tia^riiimaM. «^ 

t-r:^xco¥i^fflco3^, iJ^=5r<kt>-**«5 0Qja [ooo3] u»u. Sia<7)^i&anissS5i^«/j>^. e 

±. 0 onwTT'ifesik&itfak-rstt^^i m.^<7:imtpti. "ftm^'m. n&M>nm.^tix\^ 

XJl 2 izmL L5t4^S[3l. 5 . -f-c^^a^r^ak LX . 5¥1t^ffia[7 ^ )V-9ipt^^j: 

Zbimkb'thWmiX\i2\zmLLti^mi, » v^ttBflgtt^kOi5mcJ:SK«:>Jtt<^25(lFfc:J:»3, *^ 



^titzbimib'rhmmixjii2izwsiLitm. 
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[00051 ^mhwrn . ^ff)mm^m.\is\^ -24. 1993***^ .021^:, ^Lffymffy/mmivm. 

^ixhm^'c\i.n-'<nim!z^^tthsmifh 0 . ifc [0013] 

[0007] S20fc:fcv^t:. mmcrmit^ >\^-ry »:«oJ:d^:msyi**&s. «ig¥2-20i 1 1# 

Zo= (Zi •Zj)/(Zi + Z2) (1) [0014] 022K, h^^yx^^-^fUMb^^i 

^mmmmitimmb Lxm^-timbrnttz 07 ifvis^mny)^^^^. cfUiAMP s (Advanc 

^ttltblZli. Zi,=Zib^h'J^ifif>h. ed Mobile Phone Service) <m.my4)V'if <^«8 2 

[0 0 08] -5-OJt«>fc:{±. (l)iC«r^Lfc»:0(2)^ 4~84 9MHz) <0S2i-'t5^-^'i:SnA5^-;J' 

Zo=Zi/( (Z1/Z2) +1) (2) <OX5;^f-v-hi&S^L:t<)<7)T*S. 02 2 (a) <7) 

j!p^>t>*»5J:3tl, Z2=«>-C*ftitK«:f>^:V\ S2ivt5jX-^'c7)lt!»ETJ±. h'^yx/^-^/im (UD 
tC. =®«^«iSQ2<0«ftt*«i)-»jSi:Lt:«Ji£^«.«rtH 30 T) OiV ^i\^9vynif. miWk (Resonator) iOt^ 

[ 0 0 0 9 ] L*»U. ^lS5jfe^S<0-f y lf-^^yx!mt [0015] lV9mf&tmy < im//-^ 

m^-ttzii^ ^«^SiS . ^m^mmi ) <oai aSWWi. 02 2 ( c ) fc^rt i d tc«-7 ;i^^ioa 
ii^«lfc:i5V^T«liI8>f t-^^>xzo fcj£v^fii& t, y\:-ryx<r> 5 o QieSFaiS ( x ) tc 

<OjijS^iSi:^:Slffljl:©i^fctJV^t:iiIII»^ >f yt-^^yx^t^ ( Y) tSia$ii5 J: o tcL^rJth. 

[0010] C:<0«^>i^{St l,X\i. 1*131662-1369 [ 0 0 1 6 ] 02 2 ( b ) tt. fi6«jiiS5«Si-fiii-C 

oi#^ffifcii55$*i^i«ss*«*s. ::<^)fi!3i^<^)^ 40 m.^imm-m(^. y^/u^^m^t:^^^^^ 
sni. HKofiaaa-^sasfcit^^io^a^as 022 (b) co^^sx^-^- 

i:, m2ff)&$sm^iSi^&r/m2c^m^».^bi^ htctjv^r, h^yxyw/ps (iiDrrype) 

mn^mitimm^h, ^ix. zmmxa. 14. afiiijfi^ (sov-;^ 1-20) tsmaaas 

UTil«*7>f /k^'J-fflV^ fil^Siija'!)* (a<0V-;&3-4S> *^Lrv^S^ft. ftiS^ 

»t UTl^nit^ y^i'^yx^ miz^^j^i^^yx ff)i><^lzit^xm^{[:J!fi:k^^^bmoZbi}'Ttt, 

*«Rafflv^Tv^s. m,t^y A jvm^m [0017] -^r^^t*, ^^m^b^^^mt-km.^ 

S-zJ^etStJi^lfa^TfeS. ^flllfiLyt^i. H2 2 ( b ) OXSX^A—b**® 

[0011] m.. wm^y -t fU9izit^x^^m ^asa^s^icj: 'yxmmm^iti^tim2 2 ( c ) t 
ffi*«ii^$itTv>i. . 1 1 x.if^irF2 -20111^^^ 50 x^^-^/mx'ii. mmmmii:m2 2(c) 



t^mHb LX. XKIEEE Ultrason. Sya. Proc. ppl5 
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5 

(X) izMtkbix{>. ^mmsmi. 022 (c) 

(D^^ y\i-ryxmm (Y) tcA'^>^:v^n:«>« 
[00181 ^yt#il¥2 -mu^^mi^-tmsi 
'e-«S»«3Wfi<HWtA/4fc;S<^:l.. mt 

ffliT84»e5flT*S:ft«>. /J«. finxh-fktcK^i: 

10 

[ 0 0 1 9 1 |irE*liRIEEE-Cq^$:h;/iPttaiB« 
[00201 zeoW^ii^ Ja±<0 J: 0 ^r»«5r#S LT 
[00211 

ifm^fmthtiibc^mi muz. zer)m(om* 
m 1 t^^aasm^s-iiia^-frs^ 1 mMm^&mi^ 

1 fclSl<7)®lS^iftSFi k*qi5!lfci§^3iT;tmi 

as 1 k . 15^ 1 <^^adRm^fcM5:l.lg2«^^4KRm 30 

2 Offil^Sija^&ISL 2 kH 2 
^«»F2k*iit5l|t«lK$tUtm2^S[a52i:S-. - 

sigi ai^sB2<D^«^«ig ( Fi . F2 ) 

[oo22iH2t:. zco%m(om2<Dm*m^i:^ 40 
-r. HHt^i-iot. ::<oi£BH{ji5^iar^ll2to 
^mim ( Fi . F2 ) s-fliis^si^c7)5ftt^ffi«dt 

mmm^ntmmm^mmi^^^ ( Pi , 

Pi\ Pn. p.') ii5!lt««S*i^iI?!IS<o 

3¥tt^iii«y«g« ( Su sr Sn. Sn') bij^i^m 

«$<x. niB^iat/m2<Offi«Bi3i-?)»SI(Li, 

L2) 2:fiiifi-rsi9SdE-A'>'«i^^'**i?asaaam^«A 
ifimniztm^ithzbiiW&Lb^h^m^w^ 50 
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St>0-CJ>S. Cli-C. 02t:S^-tJ:atc:, l^iat^m 

2mmbm& ( fi . F2 ) <^a<i^3S?Tofflifc:. 
^fi^jg^^To \izmbtchmm<m^mi^ 
iSPiai^pr mth^bm^Lw 

[0 0231 ifc. |jnBlglXt/||2<Olf6«iia-?>»|}| 
( Li . L2 ) m[E^38asm^3&«7J33*T.S<i^fc: 

«LTM5iltffi^§fL:t2-:«0Mm^v-?£^^' (Ci. 

C2. C3. C4) k, C:02-o<7)ife5!l^r>ti^:J'<^ST 

fc«^$<i:^!a5iI^y^^':J' ( lu 1 2) btpm^^ 

^►«[js (Li. L2) \t. m^-r^^i^i^-mm^yyi^ 

^-m^^^^i^^b^.'^d^'^hVptS-t^i^aym&t: 
biZb^im-th, 

[0 0 241 mmsK^mm^FMmi 
<D&m&^imi^ii)*k^j:hmi^».mb. mm 
2mm^msFim/m2</)mm&^m^Ltip(>^x 

hm2^mU2b<D'M*j:< b t>-*<oaBa^lSlciJftS 
Mi^ y\:~yyx<n^m^ 5 0 q JiLtcftS c: f: 

[00251 03 C:<7)f6W«^®3c7«2|E|i^Srg^ 
<0fl£«ili3S^>aSI ( Lk L2 ) i^^tl^tvyii< b\>2 

^^-tt^i/^^mi.. im^m^T^\iz^\\x 
msi> 1 <offiaBiia^«SLi * flijatt?. 1 oo^^^t 

v-rJ'fc. irEm20te«iia'?>»38L2SrfllJ«r^ 1^ 

i '>xmL^ixh z b i^b-th^mk^^^th t. 

[00261 ifc. irEISl^»[a«?3^6ig3g?Toiffl 

A»^l;'tjia©«{tfe»tS>f yyi~yyx<n^im.b , 

SOQJjUi. 1JO\OiiQ\3iTXiihi.o\iZ'^hZbif 
[ 0 0 2 7 1 l?£|glXtXm2<^«6«» ( F 

u Fj){i. ^<n^\zMiym.^m^tiWmmL 
[0 0 281 ii't. msmmm&y4fu^iim&^^ 

i.Tt^6Af, C:tf3«ffii6«. AifcrcuS-aaniLfcAi- 
mj^m^^iii> z bip»t zzxtibtii. 
m7^z5Frf■mmfomsm(D^^^z^m§mm^i. 200 

A 1 -Cujgl 20lf CuMl 1 im.Lf::3mm 

m^x 0 izttz bmt L\\ 
[ 0 0 2 9 1 08 tc. zcom<Dm.m^miif: 
t. mmizTrrtxoiz. z<7)mii. w^mm&y 
(Fi\ F2') imm^mc^ys^'y^f^'yy 

F2') . ff^^y^^^'^' (li. I2) , b5IB=^A'>'nV^ 
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(cu C2. C3. C4) . memm^m'Tt&xm 
[0030] tti. Bioc^i-jidfc. mvMmwi7 

[0031] ^y::, BQfc^^idt. mSHIffifflRP 
[0032] tti, 08tC^-ridK, iTEIllBfflgJb 

PT. m!miRi/m2<Dimmi&i!i (lk l2) 

^r^:? (Ik 1 2 ) <ora(=. il^^:< 1 1> 
l-?<04r^>'?£^^' (Ck C3) *^A§il.. mE0»« 
WiP±Tmi^ yy^f ^ it) At5V^fcl?ISL=flr 

[0033] zffm^mmi^izm^x. m2iz 

5 fc. mEI6 1 , 2<0^1i^«SI (Fi . F2 ) 

#e«i^5S? (To ) <offlfc:t3t^-c. ^mmwF 

( To ) tiB?llt:SS?n<:3ltt«liiSd«iS (Pi . 

[0 0 34] msiz^Ltizmmm^ST 
L1214, mY3m<om^^f^i^^t2m(^mM^ yy 

[0 0 3 5] ifc. H8X{iH9t=*Lfc4^»[StfcV^ 

X. *a<i^jg^ (To) . mmi(^m^wmtmsi 

m2«^«|^«Sco#Affi:>j<i^? (Ti. T2) 03 
[0036] 082M^ 1 0 iZ^Z(OWM<r>^^mz 

fcv^T, idEJBu 2ffy^mbm(Pi'. ¥1', Fi". 

Fj") **iig$fLS«Si:, ^yf^^ (li. I2) *JJ: 

(Ci. C2, cs, c ) 
2ot:i^fllSnTV^SC:i:*iff^U\ tt:. Z(0^ 

[0037] z0)mizxtni^ m.^mm-im i 
mm2mmbmi^. nmizw^Lt:mim&. 

[0 0 38] m.m&mmi>mi^mtm 
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[ 0 0 3 9 ] H2 iz^-rmm^t oiz^ m i &r/m2 

sg?fci^fcs^$*i.^5itt^iiay*fiffi ( Pi . 
Pi' ) i^fiii-Tv^s-tif). m.^i:m&Lt:t^(m 

[004 0] 03t:5^-tJ:3fc:, mi&Xfm2(0&m 

Jg^fflTo*^tS7taiS^«tc:t5tt6>f 

^J^t. l^^2^>«[aI^o^6im^^S?Tojffl*»^>J. 

20 ^<tt-^r3{^50QJJLi:. jJpolOOQjaTk^rSJ: 
[0041] CiolWBtritUf, mdiXfWi2(7m^h 

[0042] iLfc, m^mmiky^n^^imm-hWBk 
im.^<nA^m)jtz^Lxhmm:<mx^hx 

[0043] HStCS^-fidK:, ^ffil^-b^S y^' 

j^^-i^'tzitxitMvmsmy ^f\^^. mt>^tm<r> 
^)VkLxmyn\^i<7)x. mi^zWz^mE:r^zt 

[0044] aiOfcSrtidfc. SiStt^Hft^^;^:? 

50 ^sg? ^B-mssfflSfcti^'A-yufc Lr^iti.J©^t 
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[ 0 0 4 5 ] 1 <o=^«^«3Si&<ifi&t&?!i 

ZbiJ'V^t. 10 
[0046] Z0)mtzXfHS. mi^fiUiWiSKv'SrJ' 

[00471 ife. »^^S<^3|Stt*®»[7 ^yp^'^fflv^ 
[0 0 4 8] ifc. ^y^^^'^'^±*5RSL5:V^J:^t: 

[0 0 4 9] mmmimm^<--tmozbi:i 

m-tiZbifiT^i. 30 
[00 501 

zffmm^m^i. =5:*?. z^imnzinzx-^xm 
[00 5 1 1 m2\izffimizmh»mKnm^ 

OTtr. tr. H2ftV@4*>feH95:fflV^T. i)- 

^jftS (Fi. F2) k. 2o<7)15«Jffia^S[S (Li. 40 
L2 ) fcfciJ: -jTffi^^ixS. 2o<o^«;!,«[S ( Fi , 

Jt^^a^iOSWtaffla^ /PrJ' (Surface Acoustic W 
ave filter:SAW7 ^)l':S^b1^^) jfif^fflV^^tl. — 

l^Bia^jftS ( Li , L2 ) li. S*^nw>?;^7 
(LPF) A<fflv>^>ii. SAW7'f;P^'i:^^m^ 

[00 52]jS®7-<;P^' (Fi)0-^4. LPF 50 
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(Li) ^^LXmm^WFTiiZ^izmm^tl. fflJ 
[00531 04t:. H2tfflV^^it&SAW7^;P^' 

( Fi . F2 ) <^)^iHis[<o-fiai5-^. ifttt. mm 

S3-^M5!Iffi<^tt*iii8ytfiS(Pi. P2, P3) 

b. w^\,zw&^ixz>2'ymm<7m!&mm^^ 

(si, Si) bip^m^^tihSAViy^jv^fXiih. 

igpn (nijiEcT^) bmsmm^m^gi^ms 
nbmmm^^iui.imkwy. 

[0 0 54] H5k:, 04fc::s^UfcSAW7-f;i'^«ffi 

MJtmxfyt, LiTa03^m&Lt:mmm±iz 

A 1 -Cu^m&ti::WI&m<oXdizJ^^-y{t^ 
mtStfTiXMTi\iZim^iX^ SXHy^JVif (Pi. 

P2. p^) ffy^ir-xiiz^m^tih. 

sffi ( Pi , P2 , P3 , Si . S2 ) ■t'^-xnnom 

m:^. -r^sh*,. 2otO^S (C, D) fc Ifflco 
<LM«ffi (A. B) i:*»^>ffljS$fLS. 
[0056] tii^L. < LSTOitiJV^T. Sv^fc:o# 
ajfc«^<oSI@ (H6fe:SH-A ) dJ^SwWttaii 

aaass ( s ) bmm<m^m^(^m ( p ) t -c 
mtxdtztt, ziiii. mimm^mmfgi^^ 
( s ) bmm.<^^mm^(^s ( p ) 

[0057] ytkitf, may ^ )]^^bixm&^tih 
i$>^.mm.mmmtg(^^ IS) nxii4. 59 

jum. ^M<^ttSfflietii3S ( P ) <0Aa4 . 79 

a^HSi^tt^iiiiJd^ffi (S) «0A{44. 3 

7 Mm. ^9mc/)m.m^m^m (p) i7)A«4. 5 

7Atm*JfflV^^>ilS. 

[0058] 20i7)LPFJia2t:^J:pt. 

i-j-cflussns. iisMfflioLPFii, m^-^y^'^i^ 
^cibmF\^yir99i\bm^^^ni/9Ci. 
iioLPFji. mi^^>^i^9C3bm.my-fi^ 9 ii 

bm[^^^^=/-!fCtbij^h^£h, iOidfciS S^i 
7^;l^^'tSAW7-<;W^'i&, LPFtCS+^Bffl^l' 

m\^hzbx. ^mik^i'm^hzbifix^ 

[0 0591 47t. Z(r>SA^y ^ )V9im\->&^:)i 

\iznLxmm.^mthtiit><,z. ^m^mm^m 



1 1 

LW HTtctJV^T. 1 HlCu<?5**»i?,:5:5CuKr 
S>*)^ 1 2«AllCCuSrSaniLfcAl -CuKTfc 

10 0 6 0] Ai-CuJSi2fcLTJ4. i::btiiAl 
tz2%<0Cuim^Li::i>O^m\\ CuMl lolWi 
tt2 0nm. Al-CuKl2<?5^J112 0nmgS 

fibtXii. tlbHiLiTaOa, LiNbOsi&fflV^ 

[ 0 0 6 1 J a 1 1 mmmm)}^(ommi:^ 

•t. iClT. Wki^yW&tLXli. Al-2%Cu(300nB) (/i 
#®M<Ot<^Sfflv\ i<Of|BBiomffii: LXii. Al-2% 
Cu(120nm)/Cu(20ni)/Al-2%Cu(12QnB) (03€Mi&ffi<'^ 

SV^84 9MHzfcLfc. f-yrSS^-^tCfil 

h*»^.lgi^iaJS8 9«nilfElwT<'^»f&i&* 
[0 0 6 2] 01 IfcfcV^T. fiaW5®BiT{116 00 

[0 0 6 3] 08at^9fc. CliOffeBaoi^aESfctJJt 

Fi'. F2' (3.8X3.8X1.5«) fcitfLPF^H-Hlffi 

PFJl. >fy^^^:? (Ii, I2) , =^f•^'>'^•i^^ (Ci, 
Cj. C3. C4 ) *>^>fl!jS3*l. S<?>K. I1I»«1SP<^ 
-«iiifflJtc«jHi^iSB^To tm^htii, . 
[ 0 0 6 4 1 0914. mSSSISPfO^Mt^cOiSta/^ 

SAW7-f;V'^'<0Aai^J«&fTi. T2SrS»tTV>S. t 

f::ib<^mLm<r>x)i-t^-fUimm^stzn.»(>iix 
tiO, mizii. ^^j:mmm^izxhmi:mm 

[0 0 6 5] ii:^:. CloasaaSSOiNpan, a. SMIffl 
biiLPFmm (A) fcSAW7^;l^^ffl« (B) tci})- 

mLxmmu t\'mc^zntxmim. s^fi8i±fc& 
izm^m^hnbifix^h. 
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[ 0 0 6 6 ] $ ^>t. >f y^^' ^ m±<7)mLmimif 

S^rftt. (ii, 1 2 ) *^v^t:l§^L=5rv^ 

J: 0 tSt^-vMi^^' ( Ci , C3 ) $ffXL;tBE^fc t 

mkfhZbifiXtt. 

[0 0671 ^:t>. aSfclJJV^T, Wttf, Ci, C2. 
Ca, C4tl608<O^-yr^-v>''?i^^' (1.6X0.8X0.8« 
Ii, l2i:LrO.2^<7)||^rtg0.6^-cailI^ 

v^ytsKja^f/i/^fflv^wf, LPFa5^i'(0/j^^i&-rs 
ir^Scojj. ^^^A)V<r)fiiM-vr9ArffiAyyi^^ 

[0068] ClhOJ: 3 t:afi£L:tt 
ffiJi. 8X6X2.5iiii:^:-5/::. ilS#:7-f;k^'SrfflV^ 
fcfi!3l?<Oi)-»3l<W-f XJ4. ftt-'M«Ot,<0-C14X23X 

•Ciia»7^;l.^'(?>9.3%. *iifSltC15%<7)*§3i: 

[0 06 91 *Jt. "i-yy^-vj^i^^im^^tiyfizjym 
(Tmmrm^^it^. ^ff)9m^m^&y-5.\'x.2.5Bmb 
•ti>zbti^x^?>. zcoioiz^ '\^<7)^'fT^y'fy 
30 ^im\'^\i.T^jyvmL<^mw^9-y^iSfmmiz 
^imL-^h:Lbifix%^ mm<r>i^B-v^^in 

t,-r:ib1fiX%h, *3t. itbUi. Ii=8.5 nH. I2= 
7.5 nH. Ci=6 pF, C2=4 pF. C3=4 pF,Ci=4 pFtfD^ 
=f-imth:ibX. ^»^:#ttOLPFSrfl!riWSC: 
bifiX^h, 

[00701 mz^ Ja±<^J: o^j:im^^^mk<7)y 
^t\^^im<,Z-?\,ycm'<.h. H12fc. LPFSrJfAL 

^rv^-c. s AW7 ■< ;i/^»f<«o;^ii-c4^ffi^flliftL3ti® 
-^(nyAfV^oSuoymmm^^tiffct. HI 3 
40 fc. LPFS:»AL. m2mms\iZ5rcti:o*xmm 

^ciT. 02tc^-t=¥-v^ti^^'. Ayyy^bL - 

Ci=4 pF, Ii=8.7 nH, C3=4 pF<?Dt>c7)*ffllr^;t. 
[0071]H12<0 S AW7 ^ )V^(n7^X\t^ 
mm mr>^m) X<r>m3^J^^j:UZbifiht^i>. HI 

3ff)Xdiz. LPFirMitzbx. ^muL^mx^ 

< =5: •) . mm&mffmRmJ}^S>& Z b ij^hiy 
h. Hl3tfcV^T, fcfcxtf. 
S1.6975GHz(HARKER 3), 2. 4725GHz (MARKER 4). 2.5475 
50 CHz(MARKER 5)<0=S-S^t:t>V^T. mi2bit'<-X^ 



(8 

13 

n-r<t2.621dB. 17.59dB. 17.968dB<^#36«*>-5t. L 

[0 0 7 21 014 m^mmy ^ /^^'(^siiim 
(mi4 (a)) t. mizmm^iif:m^mm 

imhtlh<0'Cf>l. ZZT.mi4 (a) Ab) b 10 

[00 7 31 014 (b) R.aiSi^ (V-Xr3 
-4S) fcTxiliaai ('7-;&l-2S) imjS:LX\<^ 

ci^ifcifUT. HI 4 (a) tc^iatc. ::c7)l6ffl«o 

Pr ) S:^^5«^fca. Rimm ( 3-4 

i:Tniig&JS(V-;i!fl-20)*m.TV^Syt 20 
A. 0 1 4 ( b ) tcifc'^-cai)^^k*{i«i;^=3:v^i k*tt) 

[ 0 0 7 4 1 ijctt. m.mmmm . ^(>tz^{t 

tfc-HJIWtov^T. 03. 01 5at/01 eSrfflV^ 

TittBB-rs. 02(cs^ujtiiit0rcji. v^-rtitjs-g 

ttS^^^V'C^'^ (Ci, C3 ) *«2-PS!l'<rfc:SJ«$<l 
TV^S. L3()»U. H3Uv:<04ja^-v>^i^^'i&lo«0=3f 
•vAi/^ (Cs) fc:*k«)TffijSLfct><^-Ci>S. 

fct., ^lXt/|g2(0lfi«iia^»lS (Li. Lt) fctJ 30 
-ffcLfc lo«=^fi'>''?i^^'C6tJ:-5-C-5-fL-f#LOiSI^ 

7&^WLmm&-rt, 02fc:sL^iist0<tii. lpf 

$-mf &4^81[I51MW43-9£7):^^y'?S^^^ fc 3o<55>f ViJ^ 

HiSWra. 3o<o^^'yti^5' (c*. C4. C5) 
2o<o>fy:J^^5' ( ii. It) h\,zi.r>xm.m^\^\t 

ifim^^ti. «a5fljas-ioi!^^r<-rsc:k**-c&s. i 

v^t><?5S:fflv^S. 40 
[00751 01 5k016^fflV^-C. 02Xt/03fc: 
S^Ufe^J-aSKOimKOltK*^. 01 5«. 02<^J: 

■3 c«j£tfeAM p sm<7yft^^stxwmrtht, 

iirCi=4.5pF. Ii=8.5nH. C2=5.5pF<!DLPFi:. C 
3=4pF, h=7.5nH, C4=4pF<OLPF^fflV^/i. 016 

tt0T<bS. >i::t^<o^-v^'«i^^kLt:. C5=9.5p 

[00 761 01 5. 016fc:tJV^r. T,«. i^iii 
^JS^ To h AJU^agl^Ti k <OS«7)ai3fi^S:S^ LT 50 
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0. R.tt. #61fi^«?TokAaj*^TjkOlf<0 
iffi&^S-^LTV^S. 015k016S:Jfc«rr&k. 
^^^^•TofflcodE-v'VN-i^^' S^-fkUfcC: k fc: J: 

^>^:V^wk*«*>*>6. 

[0 07 7] fck iff. 015<OT,rat:tJV^r. ^ 
ft6«824MHxz-C-2.33dB. 849»«z'C-2.43dBTftS<0{C*f 
01 6<?3Tx<ilCt>V>T . 824 MHz-C-2.43 dB. 849M 
Hz ?-2.36dBT*'3. ^5k^irll«M^>^l.^:V^. 01 5 
iORiflltCtJV^T. ji^»*<869MHz-C-4.27dB, 894MHzT 
-i.33mthh<r>\znL. 016iOR.lfflfc:feV^-Ci. 86 
9MHzT-4.56dB. 894MHz-C-3.34dBk=Sr0. «k^k'IH± 

[0 0 781 htilfi-iX. 03tCq?t^M[ffioJ:3fc:, 

^i^fl:J4»'5*L-f . ^^v>?i^^^S:Jtiifl:-r4 C: k K: 
J:->T^+VN->'^'^ lfli«^.-t^:fc*5T^&fe«>. 02 

t^^SiOtStt/J^^k. fi3Xb'fl:f-0s:: 

[0 0 791 08t. Jli S<i7>f/l':J'ktT^MI^ 
\^iim^Ltitfi. 01 Ofc^idfc:. '^T^-yrtt 

SKois • ^my < )vsx=i-J:>.-)vsi>six^mwLLx *> J: 

-5-coi1-jrtffiJ48x4.5x2.5iBk^r0. 
^^M^S-Jii^SikAS-C^^. =Srte. 01Oc^ 
^*#*;&A'--ca5ik**»*Lv\ 

[00801 act. 0i<oiBi5«a5atfiS2^«aJo 
t-^v^ra^^s. 0i«^sgi^>»a5iatfif^2^«[a52 

0£2JJLhfc:Lfc«^k 5 0QJaTt:t)ti©&<0S2iy^5 
;>{-:?tJ:SaillcWJt«*01 7&tf01 SiiZ^. 0 

1 7 ji. Ill ^jftas 1 xrxm2 ^>»a52 

W^m.^: 5 0 QBUb (73.1Q&tlf69.5Q ) fc LfcJ©^<0 
S2lC7)!^$-^SL, 018{4. A*>f yt-^^^'XcT)^ 
^*5 0QOT (48.8Q2Sltf47.3Q) U<:i©^<0S2i 

$-#tfm 1 1 at/Ri 7 >f )V9i-ttsm z^tm 

S2 1 <oa3fe t> * LT . 
[ 0 0 8 1 1 i<O0 1 7at/0 1 8<0S!I^*S:JtlW 

5 0£2Ja± (7 3. IQ) kL;t*-3&«:^&V^« *:tRx 
7-f;l'^'<0824MHz&i;849MH2«0^«aStfcV^Tt>. US 

iB&^«<o>f y t-;j^yx<7)T%fflj- 5 0 Q&± 
(69. 5 Q ) k Lfc^r**. ffl^fflJORx 7 ^ ;l'^'<0-f 



1 5 

(73. iQ)t Lfc***e**/hs <^r oa^feft^a^i^u 

ttmii. Lfc*JoT. 017at/H18<^ffl^« 

[0 08 21 t^, Hft(=. iiWSi5^«t^«iSfcffi 

VSWR= (l+D/d-D 

Z (£J) fcli. ifc*cOl8^*J&5. 

r= (Z-50) / (Z + 50) 

Z<r)bt^ VSWR <2i:»f^^^*pfc-r^tcli. 

Z <100 (fl) i:ffl^#6. Ufe3&<oT. 01 7a 

0 2 at^3 t ytfitj£$-!$oi<0ffe^O^SSt=ti 

v^-c. mi^)«a5avig2^>«3<oiia««<0'fyt- 

r y;^^^*^^ 5 0 £2 JjUi 1 0 0 sJOTt-r S ^iblfi 

[00831 iRt. >f3^■yaA3®i^L/::SAW7-f;^ 
^'<o||iS0!lt-^v^Ta^S. 01. 02St/03t:^ 
miat^ll2«S«^«[SfcLr. S1R^Bfc:Ar«*<0>f 
Jj- vaETJiaaS: LfcS AW7 ^ /I'^'Srfflv^S C: i: tc J: 

[0 0841 019t^3i-yaA«SIS-iSLyt:i^i:. 
*«yi<OJ^<7)S2i^<^lt«S-Srr. c:::ti.5ghz# 

a. ««i»Jfifflrfc L i T a OsfflR^fflJitCArJ* . IgOKe 
V, 5xl0iVcBi<?^^-CtTV\ ■!-<?5^4 5 or, Ih 

[00851 «SJt= "-20dBT<^=^i^fS/-3dB-C<^ 

mfc=1.7, 5K*!Slco:©^JiftMJt=2.3t^:S. HRfc 
aSWtti, :ftSJtlili:^:S^#t>cO-CJ>SO-C. 

[ 0 0 8 6 1 i nmfm^LmA.l^ p sffltfuffl-rs 

^fctt, i*m^«=824~849MHa, gm^«=86*-« 
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1 6 

[00871 

10 ^fi>^y\:-1sr>x^:-Hizkt<till. if::.m.m 

mvtm&y'i}UiSfb&^i,zbizX':>x. ^imT) 

x/f^2mm^m^^mms^^iz^ z<rt^m 

20 ti:itb.^miimaiLtib^(/)ms^mv<^ym^m 
T<m^^iism-hzbiy^-c^t, n^5(m 
mizxm. mimm2comssM^immm-& 

^'fCXX\^^-Ti^-y^b\^X\^h<r>X. ^SJ^jijfi 

[00881 mscm6<omizjitxM. mi6agK«7^ 
30 (r>¥imb.m§em2^wMco^mmsfm^f>M:fi 

mB^iiiiztHff>>(y\::~:!ryX(7)^^ff)dly. 
<tt)-*3&«5 0QjaJi, **ol 0 0QmTfc=3:Sj:d 

\z\.x\^h<nx. i.^mir/ytj:\^m^jmL^vryft 
mk^wsL-fh:Lbifix%h. mimi<n§m\izxK 
\t. %\m^2mw>mkb lt, ^^m^^^ 

w^y 4 iu^<ms^mb^^mimzi5i'rh^ y\: 
m^^^i.*)mrc^h.m^s. 9<r>m^\izxix 

Srfi^t. AlKCuS-^titlgtCuKtcofHlgSrffl 

l7mi&bnhfLh^^<^X-f]m)}\z^LXi> 
^^<ffifflT&5J:5t:^r6. ii*«l OOlfeBHfci 

m&y^f\^9. Wk^mm^^yyi^^b^-rf'^i^^. 

50 iJj:tX^m-^«?i:?Stt^B5«7>f;l.;J'cO#AaJ:»3fi 
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1 8 



xiii:fjmTb. ^Mm^mf<7)d*>. v^-fix*»io<^jg lo 
mnm^mM^ii^mm^sLhcoismbitm 

1 3 coigHBt: intf . y^y^ 9 m±imm l^: 20 
ih-rsifcAt-c^s. ^*«i4<7)iiBatcj:^tf, mil 

J: t^«e«i^-;P HttS^ilft-f S i b ifiT^ i . 
[05] C:<O^iOSAW7-f;P;J'COSa0CO-fi?l-C*> 

[06] zff)mTm\'^hm^m^mms<'>mmfr> 

[07] c:o^co3ltt^Ha7-f;P5'««fiioBrffl0 

[08] C«Of|HHt7)i^S«O-||M[t?!l<^)^ffi0T*>S. 
[09] C:<OfKB<OiMSSgcoiaIli^Pc^S^>-^'-y 
mcht. 40 
[01 01 i<Ol6H^<05^SIIO^Tf-y7-i&|i)fflL/ill 



[0111 %fii<oHm:^tt<:oiti!S@-e2>^. 

[012] LPF^JfAL^:V^«^OSAW7-f;P:?^ 

[013] LPF5rffAL;t^<0SAW7>r;l^^'<7)S 
2i!Ktt0r*4. 

[014] mmmy ^}\^^(^snmL(oiiMmi:^ 

[01 5] 02t;:S^tst4m^S<^S2i^tt0-C*S. 
[016] m3iZ^Lt:^WimSti1^mTi>i>. 
[0 1 7 1 A^>f y}f'-y>X(^imifi 5 0 QW±<0 

[018] Mj^ y\^-yyx<n^imti^5 o QiaT«o 

J^«OS2i«tt0S:^-r. 

[019] ^^yw^mmmttsiiimfnimmi: 

[02 0] fia5<O4i-«li«OHSR«5rffijS0TifeS. 

[02 1 1 mm^^(r>~^mmmxhh, 

[02 2] K^yxyN-ifyi^t^^jiiH^co^-^/P^'!^ 
[flP^ilBB] 

1 mi^«[a5 

2 lg2^S^ 

11 CulS 

12 Al-CuK 

13 mm 

Li |^li£lS^%|§ 

Cl,C2.C3.C4,C5 ^^/^i^^' 

Pi.Pr. Pn . Pd • M^McT^ftt^MS^ 

Si , Si , Sn » Sn 

Bi k^M'^m) 

Fi S51«0^«c^li[IS 
F2 II20^«^&S 

To ^em^ssT 
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